Several studies reported that moxibustion was effective in treating constipation. This systematic review assesses the clinical evidence for or against moxibustion for treating constipation. Twelve databases were searched from their inception to March 2010. Only randomized clinical trials (RCTs) were included if they compared moxibustion with placebo, sham treatment, drug therapy or no treatment. The methodological quality of these RCTs was assessed with the Cochrane risk of bias analysis. All three RCTs included in the study had a high risk of bias. Two included studies found favorable effects of moxibustion. The third RCT showed significant effects in the moxibustion group. Given that the methodological quality of all RCTs was poor, the results from the present review are insufficient to suggest that moxibustion is an effective treatment for constipation. More rigorous studies are warranted.
Background
Chronic constipation is a prevalent health condition with patients typically having bowel movements twice a week or less for at least two consecutive weeks or longer. The Rome II criteria define chronic constipation on the basis of two or more of the following symptoms at least 25% of the time for at least 12 weeks in the preceding year: straining at defection, lumpy/hard stools, sensations of incomplete evacuation and three or fewer bowel movements per week [1] . Currently, there is no optimal therapeutic solution for this condition.
Acupuncture and moxibustion are increasingly used for the treatment of gastrointestinal (GI) diseases [2] [3] [4] . Moxibustion is a Chinese medicine treatment whereby an acupoint is stimulated by the heat generated from burning Artemisia vulgaris [5] . Direct moxibustion is applied to the skin surface, whereas indirect moxibustion is performed with some insulating materials (e.g. ginger, salt) placed between the moxa cone and the skin [5] . The heat is then used to warm the skin at the acupoint.
Chinese medicine has a unique approach to diagnosis of constipation [6] . According to Chinese medicine theory, there are four constipation patterns, namely differentiation constipation (including heat constipation), cold constipation, qi constipation and deficiency constipation. The draining method employing filiform needles is used to treat heat constipation and qi constipation [7] . In general, moxibustion is used to treat cold constipation, and deficiency constipation [8] .
A possible explanation is that the heat stimulates acupoints thereby increasing qi circulation and relieving qi stagnation [9] , leading to increased frequency of bowel movement.
Among three available systematic reviews on acupuncture for constipation [10] [11] [12] , two reviews regarded constipation as part of a range of GI disorders [11, 12] and included only one uncontrolled observational study. The third systematic review focused on auriculotherapy [10] and included only non-randomized clinical trials. A Cochrane protocol is also available [13] .
The present review aims to summarize and evaluate the evidence from randomized controlled trials (RCTs) that examined the effectiveness of moxibustion as a treatment for constipation. 
Methods

Data sources
MEDLINE
Study selection
Inclusion criteria were (1) RCTs involving human patients with any type of constipation [e.g. primary (functional) constipation and secondary constipation (complication from other conditions)] treated with moxibustion; cause of constipation was not considered; (2) placebo controlled or controlled trials against a conventional treatment (e.g. drug therapy or another active treatment) or against no treatment; (3) dissertations and abstracts with substantial contents. Exclusion criteria were (1) trials of moxibustion coupled with other therapies; (2) trials for 'warm acupuncture' (i.e. moxibustion on top of an acupuncture needle).
Data extraction, quality and validity assessment
Two reviewers (TYC, JEP) independently read all articles and extracted data from the articles according to predefined criteria (Table 1) . Risk of bias was assessed with the four criteria of Cochrane classification, namely sequence generation, incomplete outcome measures, blinding and allocation concealment [14] . As it is virtually impossible to blind the moxibustion therapists from the treatment, we evaluated patient and assessor blinding separately. Disagreements were resolved by discussion between the two reviewers (TYC, JEP). A third reviewer (MSL) was consulted if necessary. There was no disagreement between the two reviewers on the risk of bias.
Outcome measures and data synthesis
All clinical endpoints including stool frequency per week and Constipation Assessment Scale (CAS) were considered with the main outcome measure being the response rate from patients with constipation. We did not evaluate the outcomes related to surrogate endpoints. The differences between the intervention and control groups were assessed. Relative risk (RR) and 95% confidence intervals (CIs) were calculated for each study with Cochrane Collaboration's Review Manager (RevMan) software (Version 5.0 for Windows, Nordic Cochrane Center, Denmark). We considered a P value less than 0.050 to be statistically significant. Summary estimates of the treatment effects were calculated using the more conservative approach of a random effects model. Differences compared with a placebo control were considered relevant in the context of this study. Statistical heterogeneity was evaluated using a χ 2 test and I 2 statistics (low = 25%; moderate = 50%; high = 75%). In the case of heterogeneity, we attempted to identify and explain the heterogeneity using subgroup analysis. Subgroup analysis was performed for subsets of studies. Where more than ten studies were available, we assessed publication bias using a funnel plot or Egger's regression test. Post hoc sensitivity analyses were performed to test the robustness of the overall effect.
Results
Study characteristics
Our searches identified 552 potentially relevant studies. Of these articles, 549 studies were excluded for reasons outlined in Figure 1 . Table 1 lists the key data from the three included RCTs [15] [16] [17] . Two RCTs were conducted in China [15, 16] and one in Korea [17] . All RCTs adopted a two-arm parallel group design and followed Chinese medicine (CM) theory for acupoint selection. Two of the RCTs used response rates for each intervention, and outcomes were typically divided into three categories, namely (1) recovery or marked improvement, (2) improvement and (3) ineffective [15, 16] , based on the physicians' assessments of change in the patients' symptoms. The other one employed the outcomes with stool frequency and CAS [17] . 
Risk of bias
All three RCTs had a high risk of bias. None of the RCTs described sequence generation or blinding of the assessors, complete outcome measures and allocation concealment. Adverse events were mentioned in only one RCT [17] .
Description of individual studies
Du et al. [15] assessed the effectiveness of moxibustion on symptoms of postpartum constipation. A total of 160 patients were divided randomly into two groups, namely moxibustion group (n = 80) and glycerin enema (control) group (n = 80). While all patients from the moxibustion group reported improved symptoms at the end of the treatment period, only 78.75% did so in the control group (significant difference between two group, P < 0.01).
Li and Fang [16] tested the therapeutic effects of moxibustion at Shenque (CV8). A total of 60 patients were randomized into two groups, namely moxibustion group (n = 40) and glycerol suppositories and glycerin enema (control) group (n = 20). The response rate was 97.5% in the moxibustion group and 65.0% in the control group (significant difference between two group, P < 0.01).
Kwon and Park [17] investigated the effects of moxibustion on constipation in stroke patients. A total of 36 patients were randomized into two groups, namely moxibustion group (n = 17) and untreated (control) group (n = 19). There were significant differences in frequency of bowel movements (P = 0.001) and the Constipation Assessment Scale (CAS) (P = 0.001) between the moxibustion group and control group. The stool consistency, however, was not significantly different between the groups (P = 0.429).
We had originally intended to conduct a formal metaanalysis. However, statistical and clinical heterogeneity prevented us from doing so.
Discussion
All these three RCTs on the effectiveness of moxibustion for constipation were not methodologically rigorous. These trials suggested favorable effects of moxibustion to treat constipation in postpartum women [15] , healthy persons [16] and patients with CVD [17] . However, all three RCTs had a high risk of bias. Moreover, they did not blind patients or assessors, record dropouts and withdrawals, implement allocation concealment and report ethical approvals. The number, quality and sample size of these trials were too low for us to draw a definitive conclusion.
Stool frequency per week and CAS are the most convenient measurements for constipation. Only one [17] of the three RCTs employed CAS and stool frequency as outcome measures while the two [15, 16] failed to use validated endpoints. Without established reliability and validity, the outcome measures are subject to bias and are not comparable among trials.
The types of constipation and the diagnostic methods used in these trials may cause concern. Two RCTs investigated the effects of moxibustion on constipation secondary to postpartum [15] and stroke [17] whereas the third RCT compared moxibustion to drugs in otherwise healthy subjects with constipation [16] . Subjects in two RCTs met the Rome II criteria [15, 17] whereas the third one only described Chinese medicine diagnosis [16] .
An effective placebo/sham control for acupuncture or moxibustion studies is required for future studies. If we assume that the effects of moxibustion could come from stimulating acupuncture points with heat, sham moxibustion paradigms may include treating patients on non-acupoints or preventing heat stimulation on acupoints. Two sham moxibustion devices designed to minimize heat transfer have been made available [18, 19] .
Limitations of the present review (and indeed systematic reviews in general) pertain to the incompleteness of the evidence. The present review posed no restrictions on the publication language and searched 12 databases. However, the distorting effects of publication bias and location bias on systematic reviews and meta-analyses may still have played a role in the present review [20] [21] [22] . Further limitations include the paucity and often suboptimal quality of the primary data. Lastly, all three RCTs were conducted on Asian populations; therefore the results are only limited to Asian populations.
Further studies should include non-Asian subjects as these three trials were conducted on Asian subjects only.
Conclusion
Current evidence from these three randomized controlled trials is insufficient to suggest that moxibustion is an effective treatment for constipation. More rigorous studies are warranted. 
